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XI. Obfervations on the total (with Duration) and annular 
Eclipfe of the Sun, taken on the 24th of Jurie, 1778, 
on Board the Efpagne, being the Admiral's Ship of the 
Fleet of New Spain, in the Paffage from the Azores 
towards Cape St. Vincent's. By Don Antonio Ulloa, 
F.R. S. Commander of the f aid Squadron ; com- 
municated by Samuel Horfley, LL.D. F. R. S. 

Read December 24, 1778. 

*| ^HE public prints will have given notice of my ar- 
"*• rival at this port, with the fleet under my com- 
mand, on the 29th of June laft. A very favourable, 

though 

Obfervations de FEclipfe du Soleil Male avec Retenfion et Annulaire 
faites le 24? Juin 1778 ; fur le Vaifjeau l'Efpagne Commandant 
i'Efcadre de la Flotte de la Nouvelle Efpague, enfaifant le tra- 
jet des Ifles Terceres vers le Cap St. Vincent. Par Don 
Antonio de Ulloa chef ' d 'Efcadre et Commandant General de la 
ditte Flotte, Membre de la Societe Royale de Londres. 

ON aura appris par les nouvelies publiques, que je futs rentre dans ce port le 
29" du mois pafle avec la flotte de laNouvellc Efpagne fous mon commande- 
ment. Le trajet dans mon retour, qui a ete long mais tres heureux, m'a ete favo- 
Vot. LXIX. P rable 
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though long, paffage gave me the opportunity of ob~ 
ferving at fea the eclipfe of the Sun, which was accom- 
panied by a phenomenon obferved by few aftronomers, 
and which I myfelf faw for the firft time; to wit, the 
luminous Annulus which furrounds th e difk of the Moon : 
the following is a defcription of this appearance, one of 
the moft beautiful that can be conceived. 

The motion of the fhip prevented our obferving the 
beginning of the eclipfe, by reafon of the difficulty there 
was in keeping the Solar image and a part of that of the 
Moon within the field of the telefcope; the object va- 
nifhed every inftant, and it was not till after feveral fruit- 
lefs trials that I could get it again. Befides this, the arms 
grew tired of holding up the telefcope and fmoaked 
glafs, which could not be refted upon any thing from 
the neceffity there was of moving the telefcope in a con- 
trary 

table pour obferver en mer l'Eclipfe du foleil accompagnee d'un phenomene tres 
particulier que j'ai vu, pour la premiere fqis et que peu d' aftronomes, ont obferve, 
jufqu' £ prefent : c'eft 1'anneau lumineux autour du difque de la lune, phenomene 
des plus frapans et des plus beau a la vue ; en voici la defcription : 

Le mouvement du vaifleau ne permit pas d'obferver le commencement de 
1'eclipfe, par la difficulte de conferver le corps folaire et une partie de celui de la 
Lune dans le champ de la Lunette; l'objet m'echapoit a tout moment, et je ne le 
ratrapois qu'apres bien des recherches. Outre cela, les bras fe fatiguoient a fou. 
tenir en l'air la lunette et le yerre obfcur, qu'on ne pouvoit apuyer, parce qu'il 

falloit 
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trary direction to that of the fhip. I had no other 
calculations but thofe to be met with in the Connoijfance 
des Terns, which. I did not find very exa<5t, owing either 
to fome error in the calculations themfdves, or to the 
longitude of the fhip's place not having been accurately 
determined in that book: I found a pretty fenfible dif- 
ference in the hour fet down for the beginning of the 
eclipfe. I obferved the total obfcurity of the Sun's difk 
at 44 minutes paft three, the beginning of the emerfion 
at 48 minutes after three, the end of the eclipfe at 48 
minutes after four; confequently, the middle of it muft 
have been at 46 minutes .after three, or thereabouts: the 
total obfcurity lafted four minutes, a fufficient time for 
obferving the ring which was formed round the Moon. 

Five 



falloit fake avec la Lunette un mouvement contraire a celui du vaifleau. Je 
n'avois d'autres calculs que celui de la Connoijfance des Ttms que je ne tfouvois pas 
de la derniere precifion, foit qu'il fe trouve quelque erreur dans le calcul, foit 
que la longitude eftimee du lieu ou le vaifleau fetrouvoit ne fuffe pas la veritable. 
Je trouvois une difference aflez fenfible fur l'heure indiquee pour fon commence- 
ment ; J'obfervai la totale obfcurite du difque du Soleil a 3 heures 44 min., le 
commencement de l'emerfion a 3 h. 48 m. la fin de l'eclipfe a 4 h. 48 m. pat 
confequent le milieu devoit etre a 3 b. 46 m. ou environ. La duree de l'eclipfe 
totale du Soleil fut de 4 minutes, intervale fuffifant pour obferver Tanneau qui fe 
forma autour de la Lune, 

P 2 5 ou 
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Five or fix feconds after the immerfion we began to 
obferve round the Moon a very brilliant circle of light, 
which feemed to have a rapid circular motion fomething 
fimilar to that of a rocket turning about its center. This 
light became livelier and more dazzling in proportion as 
the center of the Moon approached to that of the Sun^ 
and about the middle of the eclipfe it was of the breadth 
of about a fixth of the Moon's diameter. Out of this lu- 
minous circle there iffued forth rays of light, which 
reached to the diftance of a diameter of the Moon, fome- 
times more, fometimes lefs, which made me think that 
they were parts of a weaker light which were reflected 
in an atmofphere more fubtle than that in which the 
ring was formed. When the centers of the two 
planets began to feparate, the diminution began, and 

took 



5 ou 6 fecondes apres que l'immerfion cut ete faite on commenca a decouvrir 
autour de la Lune un cercle de lumiere tres brillant qui fembloit avoir un 
mouvement rapide circulaire, femblable a celui d'un artifice embrafe mis en jeu 
fur fon centre. Cette lamiere devint plus vive et plus eblouifiante a mefure que 
le centre de la Lune aprochoit de eelui du Soleil ; et dans le temps que I'eclipfe 
fut a fon milieu elle etoit large de deux doigs du diametre de la Lune, ou comme 
la fixieme partie du dit diametre. De ce cercle lumineux partoient des rayons 
de lumiere de tpute fa circomierence, perceptibles jufqu' a la diftance d'un dia- 
metre de la Lune ; tantot plus, tantot moins, ce qui me fit penfer que cetoit des 
parties de lumiere plus foibles qui Vimprimoient dans un atmofphere plus fubtil 
que celui ou etoit forme l'anneau. Lorfque les centres des deux plart^tes com- 
jnencerent a s'ecarter, la diminution commen§a et fe fit graduellement dans le 

mems 
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took place gradually in the fame order which had been 
obferved at its beginning and during the progrefs of it. 
It difappeared entirely four or five feconds before the 
emerlion. The colour of the light was not the fame 
every where; the part immediately joining the difk of 
the Moon was of a reddifh caft, from thence it changed 
towards a pale yellow, which about the middle began to 
clear till, at the external extremity, it ended in an almoft 
entire white* It was equally brilliant throughout, and 
the whirling motion, common to all the parts of it, 
feemed to change the form and pofition of the rays 
which appeared to the eye fometimes larger, fometimes 
(horter, at the fame time that there was no change either 
in the colours of the ring themfelves, or in the arrange- 
ment of them, both which continued as I have defcribed 

them* 

For 



H&m <&&£ qui Petoit bbfervedans fon commencement et fes progres : il difpa- 
jtut etjtiereme»t 4 ou 5 fecoades ayant l-eotfrflon. Lacoi»leur delalumiere 
Si'etpit pas la meaae partQUt : la partieimmediate audifquede la Lune etoit cou- 
jeur romgeatre, «afu"rte; etie tiroit fur le jauas pale; et depuis le milieu jufqu'ji 
jfetfrlmjte exSerieure cette couleur jaune Peclairciffoit infenfibletnent jufiju'a 
Jwsr en ;f» *m a fait fw le blanc. EU« 4t»rt egalement .brillante partout s et 
fon .roouserowt <fe twrbjllon, commun a,tqutes fes parties paroiffbit changer 
J»feHn««t.te pofitioa d«s rayons ea les prefentant a te vue, tantot plus.courts, 
tantdt plus loags^ fans cependaot oflcafiooser de changement dans les couleuts. 
de I'anneaaet lemairangeinejttquueftDit 1« wlnje queievjensde detailler. 

Quatr* 
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For four or five feconds before the appearance of 
the fhining ring, and during as many after it had dis- 
appeared, one could fee the ftars of the firft and fe- 
cond magnitude as at the entrance of the night; but 
when it was in its greateft degree of brilliancy, only 
thofe of the firft magnitude could be difcovered. The 
darknefs was fuch, that perfons who were afleep, and 
happened to wake, thought that they had ilept the whole 
evening, and only waked when the night was pretty far 
advanced. The fowls, birds, and other animals on board 
took their ufual pofition for fleeping as if it had been 
night. 

Before the edge of the Sun's difk emerged from 
that of the Moon, there was difcovered near that of the 
latter a very fmall point of that of the Sun ; it was im- 
perceptible to the naked eye, but having looked at it 

with 



Quatrc ou cinq fecondes avant de voir paroitre l'anneau brillant, et autant 
apres fa fupreffion l'on vit, comme a Pentree de la nuit, les etoiles de la i ere et 
de la 2 ie grandeur ; mais lors qu'il etoit dans fon brillant on ne voyoit que celles 
de la i er<! . L'obfcurite fut au point que des perfonnes qui dormoient et qui 
reveillerent crurent a leur grand etonnement d'avoir dormi toute la foiree et de ne 
f etre eveillees qu' afl'ez avant dans la nuit. Les poules, les oifeaux et les autres 
animaux prirent leur pofition ordinaire pour dormir comme fi c'eut ete la nuit. 

Avant que le bord du difque du Soleil parut par celui de la Lune, on decou- 
vrit pres de celled un tres petit point de celui du Soleil imperceptible a la vue ; 
jnais 1'ayant diftingue par le fecours de la lunette, je l'eftimai d'abord de la 

grandeur 
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with the glafs I eftimated it at firft to be about the mag- 
nitude of a ftar of the fourth order; after which it 
feemed to increafe to that of one of the third. Its firft 
appearance, to wit, that before the edge of the Sun 
emerged from that of the Moon, lafted about a minute 
and a quarter, the luminous circle was ftill vifible 
though already much weaker than it had been. 

The reddifh colour of the ring towards the Lunar 
difk, its deep yellow towards the middle, its clear and 
very pale yellow at the external extremity, its uniform 
circumference, and the rays hTuing from it to the dif- 
tance taken notice of above, convince me that the whole 
is the effect of the Lunar atmofphere, which is of a fub* 
ftance different from that of the earth, that is, more 
transparent, more homogeneous, more uniform, and fit- 
ter 



grandeur d'une etoile de la 4 e clafie ; et enfuite il me pariit augmenter jufqu'a 
la grandeur de celles de la 3 e . Sa premiere apparition, e'eft a dire avant que le 
bord du Soleil parut parcelui de la Lune, fut de la duree d'environ une minute 
et un quart : le cercle Lumineux fubfiftoit encore quoique deja affoibli. 

La couleur rougeatre de l'anneau proche du difque de la Lune, jaunatre comme 
coujeur d'or vers le milieu, jaune clair et tres affoibli vers fa partie exterieure ; 
fa circonference egale, et les rayons qui partent de cet anneau a la diftance ditte 
ci deffus perfuadent que le tout eft l'effet de Fatmofphere de la Lune, laquelle 
eft de rnatiere differente de celle de la terrej plus tranfparente, plus nette, plus 
egale et plus propre a reflechir les rayons de lumiere que celle ci ; autrement, 
l'anneau n'auroit pas ete egalement clair, brillant et colore dans la circonference 
entiere du difque de la lune. On ne peut pas dire que cet anneau lumineux foil 
7 Feffet 
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ter for reflecting the rays of light, fince otherwife the 
ring would not have been equally clear, fhining, and co- 
loured throughout the whole circumference of the 
Lunar diik. It cannot be faid, that this luminous ring is 
the effect of the rays of the Sun reflected by the atmo- 
fphere of the earth, becaufe the apparent diameter of the 
Sun is fmaller than that of the Moon, whofe difk en- 
tirely hid that of the Sun. Befides, if the luminous cir- 
cle had been made by the atmofphere of the earth, its 
colours would have been like thofe of the rainbow, and 
it would have appeared fixed without motion, inftead of 
which, that which was feen is the fame as that which is 
feen by the naked eye upon the Sun when it is juft above 
the horizon a little after Sun-rife or before Sun-fet, fo 
that one may conclude, that this luminous circle is a part 
of the difk of the Sun feen after refraction through the 
atmofphere of the Moon. 

The 



l'effet des rayons du Soldi reflechis fur 1' atmofphere de la Terre, puiftjuele dia- 
mStre apparent duSoTeil eft plus petit que celui de la Lune,dont le difque cachoit 
ehtieremerit a nos regard 6u a ceux du globe terreftre celui du Soleil. D.'ailleurs, 
fic^toit fur' P-atmofphere de la Terre que le cercle lumineux fut forme, ce cercle 
auroit ete ftmblable .dans fes couleurs a l'arc-en-ciel, et il auroit paru fixe fans 
mouveinent ; au lieu que celui qui a ete apercu eft le meme qu'on diftingue dans 
le Soleil eh le regardSnt dire&ement avec la fimple yue fur 1'horizon peu apres fori 
lever bu un peu avant fon coucher: enforte qu'on peut conelure que ce cercle 
lumineux eft une partie du difque du Soleil vu par refraction fur l'atmofphere de 
la Lune. 

i Le 
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The point of the Sun's diik, which was feen before its 
limb began to emerge from that of the Moon, is a very 
extraordinary phenomenon which I was not acquainted 
with before. In-order to obviate all doubts which might 
arife about it, I muft mention that we were three ob- 
fervers, DonjOACHiN d'aranda, Lieutenant wintuy- 
^en, and I. Mr. d'aranda, who was looking at the 
eclipfe through a two- foot telefcope about the end of the 
total obfeurity, was the firft who perceived it. He, not 
•knowing what it was, told me, that the total obfeurity 
drew near an end, becaufe he difcovered a fmall point of 
the Sun, like a ftar, on the edge of the Moon. I looked 
immediately with the naked eye, and faw nothing. I 
then took out a fpy glafs, with which I faw as much. At 
length I took out my telefcope of two feet and a half, 
and did difcover with that a red luminous point fo near 

the 



Le point du difque du Soleil, vu avant que fon limbe eufle commence a pa- 
roitre par celui de la Lune, eft un phenomene tres particulier et dont je n'avois 
jias connoiflanca. Pour prevenir les doutes qui peuvent fe lever je dois dire que 
nous etions trois perfonnes a obferver l'eclipfe : M. M. Don joachin de 
ARANDA Cap. de fregate del'armee, etpilotte major de laflotte; -Don P. win- 
tuisen lieutenant de vaiffeau et major de la ditte flotte, et moi. Mr. d'aranda, 
en regardant l'eclipfe vers la fin de la totale obfcurite avec fa lunette de deux 
pieds, fut celui qui Paper§ut le premier : II me dit, ne fachant ce que e'etoir, que 
la totale obfcurite etoit pres de finir, parce qu'il voyoit un petit point du Soleil 
fur le : bord de la Luae femblable a une etoile. Je regardai d'abord avec la vue, 

Vol. LXIX, Q. *t 
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the edge of the Moon, th at it left me no doubts of its belong- 
ing to the body of the Sun. I,atthattime,eftimatedittobe 
about the fize of a ftar of the third magnitude ; and ima- 
gine, that when Mr. d'aranda difcovered it, it mull have 
been like one of the fourth. This point gradually in- 
creafed, and when it became of the bignefs of a ftar of 
the fecond magnitude, the edge of the Sun emerged 
from that of the Moon. The interval between the firft 
difcovery of this point and the beginning of the emer- 
fion was about a minute and a quarter. This appari- 
tion of the Sun, before the beginning of the emerfion, 
can only have taken place through fome crevice or ine- 
quality on the limb of the Moon, not perceivable at the 
full Moon, by reafon of the reflected rays which crofs 
each other, and confufe it; whereas at the time of the 

eclipfe, 

et je n' apercu rien : Je -tirai une lorgnette de la poche et je n'en vis pas d'avaa- 
tage ; enfin je pris roa Lunette de af pieds avec laquelle je decouvris effe&ive- 
ment un point rouge et lumineux tres proche du bord de la Lune qui ne me laifla 
aucun doute que ce ne futle corps du Soleil. Je l'eftimai pour lors comme 
une etoile de la 3 e grandeur, et je prefume que lors que M. t? aranda la 
decouvxit, elle pouvoit paroitre comme une etoile de la 4' grandeur. Ce 
point igrandit fucceffivement ; et lorqu'il pouyoit Stre juge comme une etoile dis 
la 2' grandeur le bord du Soleil parftt par celui de la Lune. L'intervale qu'il y 
«ut entre la i ere vifion.de ce point et le commencement de Pemerfion futxd'une 
omt note «t un quart. Cette apparition du Soleil avant le commencement de l'emer- 
•fion nejpeut avoir eu lieu qu'a travers de quelque fente ou inegalite qui fe trouve 
Jar le limbe de la Lune, ettjui eft imperceptible lors du plenilune a caufe des rayons 
ureflechis qui fe croifent et confoftaent la ditte ouyerture; au lieu que dans le 

(ems 
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eclipfe, the Moon's body being entirely obfcured, the 
light of the Sun is behind, and comes through thefmalr 
left openings in the difk without any confufion. 

The time elapfed between the firft appearance of the 
Sun's body through the aperture of the limb of the 
Moon and the appearance of th&limb of the Sun out of 
that of the Moon will ferve to determine the depth of 
the faid chink, aperture, or inequality, which is equal ta 
the height of the eminencies which form it.. 

The luminous point was towards the North- weft part 
of the Moon's difk, a little more to the North than the 
part of its limb through which that of the Sun appeared 
at the beginning of the emerfion ; and it is remarkable, 
that no other luminous fpeck was perceived in the difk. 
befides this. This aperture is therefore the only one in 
that part of the difk through which the emerfion was 

to 



terns de l'eclipfe le corps de la Lune fe trouvant entierement obfeurci, la lumiere 
du Soleil fe trouve par derriere et perce fans confufion par les pluspetites ouver- 
tures du difque de cet aftre. 

Le terns qui f'eft ecoule depuis la premiere apparition du corps du Soleil par 
I'ouverture du limbe de la Lune jufqu'a Tapparition dulimbe du Soleil par celui de 
la Lune fervira a determiner la profondeur de la ditte fente, ouverture, ou ine*- 
galite qui eft egale a la hauteur des eminences qui la forment. 

Le dit point Iumineux etoit a la partie du Nord-Oueft du difque de la Lunfr, 
un peu plus au nord de l'endroit de fon limbe* par ou fe fit voir celui du Soleil au 
commencement de 1'emerfion ; et il eft a remarquer qu'on n'aper^ut pasd'autre, 
point Iumineux dans le difque de la Lune que celui la : ainfi cette ouverture eft 

Q^ a unique 
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t6 begin ; from whence one may be certain, that through- 
out the fourth part of the Moon's circumference, reach- 
ing from North to Weft, there is not any perceptible- 
breaks in its limb befictes that which was then obferved. 
There can be no doubt but that the luminous fpeck 
which appeared through, the aperture was part of the 
Sun's body; this is demonftrated, by the red fiery colour 
(the fame as that which is feen when this luminary is 
looked at through a fmoaked glafs) by its gradual in- 
creafe, in proportion as the limb of the Sun came near 
that of the Moon, and in fliort by the colour, which at 
its emerging was juft. the fame as that which had. been 
feen through the opening. 

It remains to be mentioned, that on the 24th day 
of July, the day on which I made the above obfer- 

vation 



unique dans la partie chi difque par ou devoit commencer l'emerfion, et on'peut 
affurer que dans la quatrieme partie de la circonference de la Lune, il n'y a pas 
dans fon Limbe, depuis le Nord jufqu'a I'oueft d'auttes fentes perceptibles que 
celle qui fut obfervee. II n'y a point de doute que le point lumineux qui parut 
a travers l'ouverture ne fut le corps du Soleit j Cela eft deinontre par la cou- 
leur de feu tres rouge, la meme qui fe voit quand on regarde cet Aftre a travers 
d'un verre obfcurci, par la gradation qui eut liea dans fon accroifTement a mefure 
que le Limbe duSoleil aprochoit de celui de la Lune, et cnfin, par la couleur du 
Soleil, qui lors qu'il deborda fut la meme que celle qui f'etoit vue a travers de 
l'ouverture. 
II me refte a dire que le 24* Juin, jour que je fis cette observation a bord du 

Vaiffeau 

5 



on an Eclipfe of the Sun. 117 

vati'on on board the- Efpagne, the aforefaid fhip's la- 
titude was 37° 14" North, meafured the fame day; 
that fince noon.it had failed direct Eaft; that from the 
end of the eclipfe to its being in the meridian of Cape 
St. Vincent it had failed 301 fea miles Eaft,, making 
1.00 fea leagues, reckoning 20 leagues to a degree, 
remains to be known the difference of meridians of 
the faid Cape and the meridian of the different obfer- 
vatories of the capital cities of Europe, in £>rder to de- 
termine the part of the fea in which the obfervation was 
made relatively to the obfervatories. 

The folar fpots were feen very diftinctly both before 
and after the eclipfe; there were fix of them in all : two 
very near each other on the Eaftern part of the difk ; two 
towards the middle of the difk,,likewife very near one 

another; 



Vaiffeau l'Efpagne commandant l'efcadre de la flottede Vera Cruz, ce V" etoit 
par 37 dcgres ^.minutes de Latitude Septentrionale, obfervee le meme jour; que 
depuis le Midy.il ayolt fait route a l'cft dire&ement ; que depuis la fin de l'Eclipfe 
jjjfcju'st &re nord fiid avec le Cap St. Vincent il a navigue a l'eft 301 milles 
maritimes qui font 100 | lieues maritimes de 20 au degre'j refte a favoir la 
difference de Meridien entre le dit Cap et lea different Qbfervatoires des villes 
capitales de l'Europe, pour determiner l'endroit a la mer ou. l'obfervation fut 
faite relativementauxdits Obfervatoires. 

Les taches du Soleil furent vues tres diftin&ement avant et apres l'Eclipfe J 
elles etoient aunombre de fix : deux a la partie de l'eft du difque peu diftante* 
Fuoe de. 1' autre : deux vers k milieu du.difque auffi affez pres 1'une de I'a'utre ; 

et 
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another; and two towards the North, verging towards 

the North-weft. 

The corrected altitude of the center of the Sim above 
the horizon, taken at the moment the eelipfe ended, was 
36 31". The atmofphere was very clear; the wind 
WNW, and not very ftrong. No clouds were vifible, as 
is often the cafe at the fea, nor were there any till near 
fix, when there arofe fome juft above the horizon. 

The luminous ring made fo ftrong an impreffion on 
me, as well from the beauty and brightnefs of its colour 
as from its rapid and uniform circular motion that I could 
neither reckon the ftars viiible in each interval from the 
total obfcurity to the end of the eclipfe, nor make feve- 
ral other obfervations on the colour and vivacity of their 

light. 



et deux enfin vers- la partie du Nord un peu vers Nordoueft. 

La hauteur corrigee du centre du Soleil fur 1'horizon, prife au moment que 
1'Eclipfe fin it etoit 36 degres 31 m. L'atmofphere etoit tres net et l'air de 
TOueft Nord-Oueftde moyenne force; on ne voyoit aucun nuage comme cela 
arrive fourent en mer; ce ne fut que vers les fix heurcs qu'il fen forma quelques 
uns fur 1'horizon. 

L'anneau lnmineux me fit une impreffion fi agreable tant par la beaute et 
1'eclat de fa couleur que par fon mouvement circulaire uniforme et rapide que je 
ne pus ni compter les etoiles vifibles dans chaque intervale depuis la totale 
obcurite jufqu'a la fin, ni faire d'autres obfervations fur la couleur et la vivacite 
de leur lumiere : Je m'attachai uniquement a l'anneau et enfuite au point lumi- 

neux 
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light. All 1 attended to was, firft, the ring, and then the 
luminous fpeck which appeared through the difk of the 
Sun. Thefe made the fame impreflion on all who ob- 
served with me. 

It is not eafy to make celeftial obfervations at fea with 
the fame precifion and delicacy as they are made at land,, 
on account of the motion of the fhip, and want of con- 
venience to ufe the inffruments. It would have been 
difficult (even if we had had a Micrometer) to have 
meafured either the breadth of the ring, in order 
to fee if it was equal every where, or the. diftance 
between the luminous fpeck feen on the difk of the 
Moon and its limb. I regret, however, exceedingly not 
having been able to make obfervations which would 
have been of fnch ufe in aftronomy. 



neux du Soleil au travers du difque de la Lime. Ce raviffement produifit le 
meme effet fur ceux qui obfervoient avec moi. 

U n'eft pas facile de faire en mer des Obfervations Celeftes avec autant de preci- 
fion et de delicateffe qu'on les felt a terre, a caufe jdu mouvement du vaiffeau et 
At Ja gene a fe fervir des inftrumens. II auroit ete difficile, quand meme on 
anroit ete ponrvu d'un Micrometre, de mefurer la largeur de l'anneau pour 
examiner fiLetoit egal partout, comme auffi la diftance du point lumineux vu 
fur le diiijue de la Lune jufqu'a fon limbe. J'ai bien du regret de n'avoir pu fairfc 
«<s obfervations qui auroient ete d'an grand avantage pour la Phifique des aftrefc. 



